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(54) BblCOKOHPOMHAfl flMKA OTEOflHOrO MOJIOTKA 
(57) 

M3o6peTeHne othochtca k npoM3BOACTBy nwK 

OTOOftHbDC MQnOTKOB, npMM6HR6Mb(X A^B 

paapyiueHHa Kpenxwx h ocooo iqpenKMX 
MaTepkianoB, w mojkgt 6biTb Mcnonb3osaHo b 

CTpOMTenbHOft MHAyCTpMM. AOPOXHOM 

crpoMTenbCTBe m b moctoctpobhhh. Rwca 
BbinonHeHa ms MHCTpyweHTanbHOfl 
neixpoBaHHOA cranw noBbiujeHHOfl 

M3HOCOCTORKOCTM M COCTOMT M3 KOHMMeCKOfl 

depxHeBofl nacTM, HMJiMHApviMecKoro onopnoro 
6ypTa. i^wnMKApMMecKDft xboctoboA Macro, 
TBepAOCTb KOTopofl nocne o6pa6oTKM 
cocTaBJiflOT HRC 50, m paooMe* Mac™ b bmas 
HeTbipexrpaHHOM npn3Mw, yran saTosicw 

OCTpHH a KOTOpOfl COCTaBJlfleT 60 °, a 

TBepAOCTb nocne o6pa6oTKM HRC 55. PaooMan 
MacTb BbinojiHeHa M3 cTartM X6B<t>, npM 3tom 
yron xnuHa MeTbipexrpaHHofl npn3Mbi 
cocTaBTifldT 20-25 ° Papuan m creptfHeBafl 
Macro coeAMHeHbi Me>KAy co6om ceapKofl b 



TBepAPfl cpa3e. HanpMMep ceapicofi TpeHM6M. 
TBepAOCTb nocne o6pa6oTKM no eceft AnuHe 
nwKM nnaBHO yBejiMMMBaeTCH ot HRC 40-45 b 
crepjKHeBOft Macro ao 55<HRC< 60 - pa6oMeR 
Macm \a AO 50<HRC^58 b xboctobo« MacTn. 
H3o6peTeHne ooecneMHBaeT noBbiweHMe 

M3HOCOCTOftKCCTM OCTpMfl nMKM, nOBWWeHMe 

ycTanocTHoR npoMHoc™ cTep*HeBOfl n 

XBOCTOBOM HaCTM nMKM. 3 W\. 
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(54) HIGH-STRENGTH PICK OF PICK HAMMER 

(57) Abstract: 

FIELD: manufacture of picks of pick 
hammers used for breakage of strong and 
specially strong materials; applicable in 
construction engineering, highway 

engineering and in bridge erection. 
SUBSTANCE: pick is made of tool alloyed 
steel of high resistance o wear and consists 
of conical rod part, cylindrical supporting 
shoulder, cylindrical tail part whose 
hardness, after treatment amounts to HRC 50, 
and working part in the form of tetrahedral 
prism with pick angle a of 60 deg and hardness 
after treatment of HRC 55. Working part is 
made of steel with an angle of wedge of 
tetrahedral prism amounting to 20-25 deg. 
Working and rod parts are connected to each 
other by welding in solid phase, for 
instance, by friction welding. Hardness 



after treatment over entire length of pick 
smooth ty increases from HRC 40^45 in rod 
part to 55<HRC<;60 in working part and up to 
50<HRC<58 in tail part. EFFECT: increased 
wear resistance of pick, higher fatigue 
strength of rod and tail part of pick. 3 dwg 
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M3o6peTeHne othocmtcp k npon3BOACTBy nMK 
OTOOMHblX M0J10TKOB, npMMeHaeMbix fln« 
pa3pyiueHnn KpennMX n ocooo Kpenioix 
MarepManoB, u mo>k6T ouTb McnonbsoBaHO b 

CTpOMTe/lbHOfl MHAyCTpMM, flOpOXHOM 

CTpOMTe/lbCTBe H B MOCTOCTpoeHHU. 

M3secTHu MOHOMOTanrtMHecKvie nwKM 
P-2552, Bbino/iHeHHbie M3 cTann 45, MMeiomne 
crrepjKHeByK) MacTb, . ijMnMHAPMMecKyK) 
XBocTOByK) nacTb m paooMyio MaCTb B BMA6 
MeTupexrpaHHoft npn3Mbi c ymoM 3aTOMKM 60°. 
TBepAOCTb nocne TepMOo6pa6oTKVi b npeAenax 
HRC 61,5 - 65,5 ( aHanor TV 35-530-85). 

HeAOCTaTKOM AaHHbix hhk flanaeTCH 
BepoRTHOCTb xpynKoro paspyweHMfl crapjKHQBOM 
Macrvi a ycnoBMRx yAapnoro M3m6a. 

VlssecTHbi MOHOMeramiMMecKMe nMKM, 
BbinycKaeMwe Tomckmm HHCTpyMeHTanbHbiM 
3aB0fl0M, BbmojiHeHHbte M3 JiervipoBaHHOM cranM 
XBCr, MMeromwe crep>KweByio MacTb, 
LiKnMHApMHecKyio XBocTOByio Macrrb m paooMyio 
nacTb b bma© HeTbipexrpaHHoft npw3Mbi c ymoM 
KnuHa 18° m c yrnoM mtomkm 60°. TBepAOCTb 
nocne Tepwioo5pa6oTKM - b npeAenax HRC 
45-51 (Konn« MepTe«a IQJ/393 ToMCKoro 
MHcrpyMeHTanbHoro 33B0Aa ot 12.03.90). 

HeAOCTaTKOM stmx nMK flBJineTCfl HVi3xan 

M3HOCOCTOflKOCTb OCTpMfl, MTO npMBQAMT K 
HeOOXOAHMOCTM MX MaCTOfl nepeTOMKM M BHXOAy 
H3 CTpOfl H3-3a yMeHbUJeHUfl AHMHbJ B 

pesynbTaTe a6pa3MBHoro M3Hoca. C 
yBennMeHMeM *e TBepAOCTM AO HRC 51-55 

H3HOCOCTOMKOCTb OCTpMfl HeCXOflbKO B03DaCTaeT. 

Ho npw 3Tom BospacTaeT BepofrrHOCTb xpynKoro 
paapytueHnfl crepKHeBofl sacTw b ycnoaunx 
yAapHoro nsrvioa. 

HsBecTHa nnna ot6omhoto MonoTKa, 
BunonHeHHaH ms MHCTpyMeHTanbHoH 
nervipoBaHHo« crann noBUiueHHofl 

MSHOCOCTOflKDCTM M COCTOflll^afl M3 KOHMMeCKOfl 

crepxcHeBofl Macru, uvmwHAPMMecKoro onopHoro 
6ypTa, mmnHApuMecKOH xboctoboA MacTM, 
TBepAOCTb KOTOpoii nocne TepMMMecKOR* 
o6pa6oTKvi cocraBnaeT HRC 50, m paooMefi 
MacTM b bmab MeTupexrpaHHO* npn3MW, yran 
3aTOMKM ocrpufl a KOTopofl cocraanfleT 60 °, a 
TBepAOCTb nocne TepMuwecKotf o6pa6oTKM HRC 
55. (KHura KycHMijMH V.V\. m Ap. 
riHeBMaTMMecKMe pynHue MaiunHbi, jleHMHipaA, 
MaiuMHocrpoeHMe, 1986, c. 123 - npcroTMn). 

HeAOCTaTKOM abhho« nmcn flarmeTCfl 
Bepo«TH0CTb xpynKoro paspyiueHMH crepKHeBofi 
HacTM b ycnoBHJOC yAapHoro H3rn6a. 

3aAaMeR M3o6peTeHH« aanfleTCji 

nOBblUJeHMB M3HOCOCTOflKOCTM OCTDHfl nuKM npM 

paapyiueHMM Kpenwoc h 00060 KpenKKX 
MaTepnanoB c oAHOBpeMeHHbiM noBuweHKeM 
ycTanocTHO^ npoMHOCTM crepxcHeBoA h 
XBOCTOBOW MacTM nuKM, ctoRkoctm k xpynKOMy 
pa3pyiueHMio b ycnosnjoc yAapnoro *3rn6a b 
cpeAHevi sacTH. 

riMKa oTOoflworo MonoTKa, BbinonHeHHan M3 
HHCTpyMeHTanbHofl nempoBaHHoft CTann 

nOBblllieHHOM M3HOCOCTORKOCTM M COCTOfllUaR M3 

KOHHHeCKOM crep)KHeBO« sacTM, 

i^MJiMHAPHMecKoro onopHoro 6ypTa, 

UMnMHAPMMeCKOft XBOCTOBOfl MaCTM, TBepAOCTb 

KOTopofl nocne TepMMMecKoft oopaobTKM 
cocTaBXineT HRC 50, m pa6oMe^ mbctm b bmab 
HeTbipexrpaHHOM npH3Mbi, yron 38TOMKM 

OCTpMfl a KDTODOfl COCTaB/IRBT 60 °, a 

TBepAOCTb nocne TepMvmecKofi o6pa6oTKH HRC 
55, no M3o6peTeHMio paooMan nacTb BbinonHeHa 
M3 cTajiw X6B<I>, npw stom yron icnMHa 
M6TbipexrpaHHO« npM3MW cocTaanfleT 20-25°, 
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a yron 33tohkh ocTpn« HaxoAHTCp b npeAenax 
45°< a <60°, npw 3Tom crepXHeBafl m xBOCTOBan 

MaCTM BHnonHeHbl M3 KOHCTpyKl^MOHHOR 

nempoBaHHofi cranM c bucowim npeAenoM 
ycTajiocTM. HanpMMep 40XH, a paooMaa m 
crepxcHeBafl Mac™ coeAMHeHbi Me?KAy cooom 
csapKoft b TBepAofi 4>a3e, HanpMMep csapKoft 
TpeHneM, npMMeM KonycHOCTb cTepjKHeBofi 
MacTM cocraanfleT 1,2-2,4%, a TBepAOCTb nocne 
TepMMMecKofi o6pa6oTKM no Bce« AnMHe nuKH 
nnaBHO yBenMMMBaeTCfl ot HRC 40-46 b 
CTep)KHe80« MacTM ao 55<HRC<60 - pa6we« 
HacTM m ao 50<HRC<58 b xboctobom qacTM. 

Taxoe KOHCTpyKTMBHoe peiueHMe no3BonfleT 
noBbicMTb: 

- M3HococToflKOCTb octpm» b 3-4 pa 3a 3a 
CMeT yBenMMeHMn coAep)KaHM« yrnepOAa 
1,05-1,15 m cno)KHonerMpoBaHHbix Kap6MAOB, a 
TaioKe noBbiiueHHoft TBepAOCTM pa6cNe« MecTM 
HRC 55^60; 

- ycTanocTHyjo npoMHocrb CTepxcHeaoA m 
xboctoboA Macrefl nuKM b 4-5 pas b pesyAbTaTe 
Mcnonb30BaHnn KOHCTpyia^MOHHoW cranM c 

BbJCOKOft yAapHOfl BJWKOCTbX) B 3aKaJ16HHOM 

coctowhmm HRC 50-58; 

- CTOMKOCTb k xpynicoMy pa3pyiueHMK> B 

CTep)KHeBO« MaCTM M3-3a CHMJKeHMfl TBepAOCTM 

AO HRC 40-45 m cyiAecTBeHHoro ysenMHeHM5i 

yAapHOfl BA3KOCTM. 

nepeMMcneHHbie npeMMymecTBa no3BonHK)T 
Mcnonb30BaTb nMKM An« pa3pyujeHMB TBepAbix, 
KpenKMX m CBepxKpenKMX obtohob ad f=8 no 
ujicane npoTOAbf?KOHOBa. K TOMy me Ha 
ocHosaHMM GKcnepMMeHTanbHboc nccneAOBaHMR 
ycraHOBneHo, hto reoMeTOMMecKne napaMeTpbi 

paOOMefi M CTepKHBBOfl MaCTM nMKM MM6I0T 

BajKHoe 3KaMeHne Ann orrrviMH3auMM ycnoBMM ee 
paooTbi. TaK, yron KAMHa MeTbipexrpaHHoPi 
npM3Mbi oxasuBaeT cyu^ecTBeHHoe bjimrhmb Ha 
CKOpoCTb BHBApeHMB rtMKM b pa3pyiuaeMufl 
MaTepMaxi. 3KcnepMMeHTanbHo ycTaHoaneHo, 
mto npM yrne koinna Menee 20° yxyAiuajOTca 
ycnoBMB otoomkm pa3pyujaeMoro MaTepMaxia 

npM AOCTaTOMHOR CKOpOCTM BHeApeHMfl 

MHcrpy MeKra . C yBenMMeHweM yrna icnMHa 
oonee 25° cyiAecTBeHHO B03pacTaeT 
conpoTMBJieHMe BHeApeHMio MHCTpyMeHTa, mto 

nOMBQAMT K pe3KOMy yMeHbllieHMIO CKOpOCTM 

BHeApeHMfl m noBbiiueHMio HarpysKM Ha 
MHcrpyMeHT. 

TaKMM oopaaoM, ycraHoaneHbi npeAenbHbie 
3HaM©HM« yrna icnMHa 20-25°. 

AHanorvwHoe anMflHMe oica3WBaeT yron 
sdTOMKM ocTpMfl. 3KcnepMMeHTanbHO 
ycraHoaneH onTMManbHwfl MHTepBan yrna 
saTOMKM 45-60°. npM yrne 33Tomkm MBHee 
45° yBenMHMsaeTCfl BepoaTHocTb OTKonoB 
ocTpMfl npM HRC 55-58. C yBenMMeHMeM yrna 
oonee 60° cymecTBeHHo CHMxaeTCfl cxopocTb 
BHeApeHMfl MHCTpyMeHTa. 

KoHycHOCTb CTepjKHeaoa MacTM nMKM 
oKaabiBaeT Ta»Ke cymecTBOHHoe anMAHMe Ha 

CTtOCOOHOCTb K BblBMKe MHCTpyMeHTa M3 

pa3pyujaeMoro MaTepMana nocne era nonHoro 
3anTyoneHMfl, mto ycTaHoaneHo 
3KcnepMMeHTanbH0. TaK, npM i^ma MHAPMMecKoR 
(popMe CTepxHeBofl Macm cnoco6HocTb k 
yAaneHMK) MHCTpyMeHTa ms paspyiuaeMoro 
MaTepMana npaKTMMecKM paBHa Hynio. 
ycTaHoaneHo, mto npM KOHycHOCTM cTepacHeBofl 
MacTM oonee 1,2% 3arny6neHHbiH MHcrpyMeHT 
AOcraTOMHO nenco yAanReTC« M3 pa3pytuaeMoro 
MaTepMana, a npM KOHycHOCTM oonee 2,4% 
cymecTBeHHo B03pacTaeT conpOTManeHMe 



CM 

o 

00 

00 



30 
C 



BHeapeHwo nHCTpyMeKra. TaKMM oCpaaoM. 
onTMManbHbift MHTepBan kohychocth 
trrepxHeBOM MacTH nil km cocrraBJiaeT 1 ,2-2,4%. 

CpaBHMTe/ibHbtfi aHariMa npeflnoHceHHoro 
peiueHMH c npoTOTunoM no3Bonun BWAenwTb 
npn3HaKM, o-mkNaKHUMe npeAnaraeMoe 
peujeHMe ot npoTOTMna, mo cooTBeTCTByeT 

KpMTepMK) "HOBM3Ha". 

AHann3 npM3HaKOB npeAnorceHHoro peweHvia 

C H3BeCTHWM He BblflBHJl peweHHM, 

coBnaflajoiMMX noriHOCTbio c npM3HaKaMH 
npeAnoJKeHHoro peiueHHB, mto cooTBeTCTByeT 
KpwTepwo "M3o6peTaTenbCKMM yposeHb". 

Ha 4>w\1-3 nsoGpaxeH o6mnfl bma nuw c 
pa3pe30M A-A w BbiHOCHWM aneMeHTOM I. 

BbicoKonpoHHafl nuKa OTOO^Horo MonoTica 

COCTOHT 113 KOHMMeCKOfl CTep>KHeBOfl M3CTH 1. 

i^MTiMHApMMecKoro onopHoro 6ypTa 2, 
L^nnMHflpMMecKOM xboctoboA MacTM 3 n pa6ovefi 
MacTM 4, BbinoJiHeHHOft b Bwe MetbipexrpaHHOM 

npM3MW M3 M HCTpy MeHTaJlbHOK JierVIDOBaHHOfl 

CTann noBbiiueHHofl h3hococtomkoctm (paspe3 
A-A), HanpMMep X6BO, npM stom yron rnvtua 
cocTaanseT 20-25 °, a yron 33tomkm ocTpMfl 
45-60° (buhochoK MOMeHT I); CTeptfHeBan MacTb 
1 w XBOCTOBan MacTb 3 BbinonHeHw M3 
KOHCTpyKunoHHoft nerwpoBaHHotf dariH c 
BbicOKMM npeflenoM ycTanoc™, HanpMMep 
40XH, npuneM KOHycHOCTb crep)KHeBoi* Mac™ 
cocTaanneT 1 ,2-2,4%. PaooMaa m CTep*HeBaa 
MacTM coeAHHeHbt Me>Kfly co6o« caapicoB b 
TBepAofl ct>a3e, Hanpuwiep csapicoft TpeHtieM. 
KpoMe Toro, TBepAocTb nocne TepMUMecicofi 
oopaooTKM no Bcefl ahuhg mm ruiaBHo 
yBejiMMMBaeTCfl ot HRC 40-45 b crepxHeBO* 
H3CTM ao HRC 55-60 B paooMew sacrvi m ao HRC 

50-58 B XBOCTOBOH HaCTM. 

Paoara BwooKonpoMHofl nmcn 

ocymecTBJiseTCfl cneAyiotMMM o6pa30M. rtrno 

CBOefi XBOCTOBOfl MaCTblO 3 CK0Jlb3MT B rvinb3e 

OTOottHoro MonoTxa, onnpaacb oypraM 2 Ha 
npy)KMHy. ocTpneM *e paoonei* Macro 4 
BHeApfleTca b TBepAWM MaTepMan, pa3pywaa 
era. npn 3TOM yron wiHHa MeTupexrpaHHofi 
npM3Mbi 20-25° m yron saroMKM ocTpMfl 
45-60 ° OKa3WBaer cymecTBeHHoe eniinHMe Ha 
yeenviMeHMe ckodoctm BHOApeHiifl nw<n b 
pa3pyiuaeMbffi Marepwan. BwnonHeHwe pa6one« 
MacTM 4 M3 HHCTpyMeHTaribHOH nervipoBaHHoft 

crann nOBblllieHHOA M3H0COCTORK0CTM, 

nanpuMep X6B<D, AaeT B03MO*HOCTb noBbicwTb 
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H3HOCOCTOfiKOCTb OCTpMfl B 3-4 pa 3a, MTO 

ocooeHHO BajKHO npw paoore b wecTKofi 
a6pa3MBHoti cpeAe. CTepacHeBafl MacTb 1 nwoi 
npn pa6ore noABepraeTca B03fle#cTBHio 
Harpy30K yAapHoro xapaiaepa c n3rn6oM, mto 
npwBOAMT k xpynicoMy pa3pymeHnio. 
BbinonHeHwe cTepxHeBofl Macm 1 H3 
kohct py ki4hohhom nernpoBaHHoR CTanw c 
BbicoKMM npeAenoM ycTanocm, Hanpuwep 
40XH, a Taiotce chuxshm© TBepAOCTM ao HRC 
40-45 noBbiwaeT crofiKocTb k xpynKoiwy 
paspyiueHwo b ycnoBwax yAapHoro H3rvi6a. 
npvweM KOHycHOCTb crepKHeBOM nacTM 1 ,2-2,4% 
AaeT BO3M0)KHocTb AocTaTOMHo nenco yAan«Tb 
3arny6neHHu» MHcrpyMeHT m3 pa3pyiuaeMoro 
MaTepwana. 

Taicoe BwnonHeHMe mm OTCoMHoro MonoTxa 
cnocoocTByeT pe3KOMy noauiueHMio 
M3HococToitaocTM ocTpMB. ycTanocTHoJ* 

flpOMHOCTM CTep«HeBO« U XBOCTOBOfl HaCTM, 

cto«koctm k xpynKOMy paspyujeHMio, ocooeHHO 

npM OT^OMKe CBepXTBepAbK 6©TOHOB . 

(DopMyna n3o6peTeHnn: 

rinica oTOoftHoro Mononca, BwnonHeHHan M3 
nHCTpyMeHTanbHoH nervipoBaHHoft CTanw 

nOBblllieHHOft H3HOCOCTOMKOCTM H COCTOfltAafl M3 

KOHMMecKoK crep)KHeBO« Mac™, 

LiwnnHApMMecKoro onopHoro oypTa, 

l^WlMHAPMHeCKOK XBOCTOBOfl HaCTM, TBepAOCTb . 

Koropoft nocne TepMHMecxoB o6pa6oTiai 
cocTaanfleT HRC 50 m pa6oMeft Macru b bmab 
qeTbJpexrpaHHOM npw3Mbi, yron 3arom(M 
octpmb a KOTopoB cocTaanROT 60 °, a 
TBepAOCTb nocne TepMHMecKoft oopaooTKM HRC 
55, OTnMMawmancfJ reM, mo pa6oMafl MacTb 
BbinonHena M3 crann X6B<t>. npw stom yron 
wiHHa MeTwpexrpaHHoft npM3MW cocTaBnJieT 
20-25°, a yron 3aTOM»i octdmb HaxQAMTcn b 
npeAenax 45°<a<60°, npw stom CTepjKHeBafl n 
XB0CTOB2W MacTM BbinonHeHbi M3 
KOHCTpyKTMBHoft nempoBaHHoR crann c 
BbicoKMM npeAenoM ycTanocTM, HanpwMep, 
40XH. a paooHas n crepacHeBafl MacTM 
coeAMHeHbi Me)K«y coooh cBapKOfl b TBepAOft 
ctaae, HanpuMep, csapKOfi TpeHMeM, npvmeM 
KOHycHOCTb CTep)KHeBofl Macm cocTaanweT 
1,2-2,4%, a TBepAOCTb nocne TepMnnecKOfl 
oopaooTKM no BceR AnwHe nrnw nnaBHO 
yBenviMMBaeTca ot HRC 40-45 b crepxHeBO» 
MacTH AP 55<HRC<60 - paooMef* MacTM w AO 

50 <HRC<58 8 XBOCTOBOM wacTM. 
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